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Adenoid cystic carcinoma (ACC) of the lung is rare,
and is a primary type of non-carcinoid salivary tra-
cheobronchial tumor [1]. It often masquerades as an
asthma attack, which can delay an accurate diagnosis
for several months or even years. Reports of left sleeve
pneumonectomy are rare [2]. The approaches for left
sleeve pneumonectomy include left posterolateral tho-
racotomy, bilateral thoracotomy, clamshell incision,
median sternotomy, and left anterior thoracotomy [3].
However, as far as we are aware, there have been no
reports on concomitant right thoracotomy and left
video-assisted thoracoscopic surgery (VATS), which
we used in this case. A right thoracotomy provides
adequate exposure for carinal tracheobronchoplasty;
the left lung is retrieved using VATS to avoid postop-
erative physiological burdens that could be caused
by bilateral thoracotomy.
CASE PRESENTATION
A 43-year-old woman diagnosed with asthma had
been receiving treatment for the previous 3 years. Two
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A 43-year-old woman, with a history of asthma that had been treated for the previous 3 years,
was diagnosed with an endobronchial tumor, based on chest computed tomography. A biopsy
proved the tumor to be adenoid cystic carcinoma. For carinal involvement and submucosal
extension in the left main bronchus, rigid bronchoscopy was done to maintain airway patency,
and then a left sleeve pneumonectomy was done via a right thoracotomy and left video-assisted
thoracoscopic surgery. The distance between the tumor-free left main bronchus and the carina
was large; therefore, preservation of the left lung would have compromised the healing of the
carinal tracheobronchoplasty and led to life-threatening complications. This case revealed that
endobronchial lesions should be highly suspected after treatment for asthma fails. It also high-
lighted that, because the carina naturally deviates to the right, combined right thoracotomy and
left video-assisted thoracoscopic surgery for left sleeve pneumonectomy provides an anatomical
advantage for carinal tracheobronchoplasty. Furthermore, the combination reduces the postoper-
ative physiological burden that could be caused by bilateral thoracotomy.
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months before coming to our hospital, the patient had
an asthma attack for which medical treatment was not
effective. Computed tomography of the chest (Figure
1A) revealed a left main endobronchial tumor with
carinal involvement. Bronchofiberoscopy showed that
the left main bronchus was almost totally obstructed.
ACC of the lung was confirmed pathologically (Figure
1B). Positron emission tomography/computed to-
mography showed distant metastasis and local inva-
sion (Figure 1C). There was no sign of metastasis to
or invasion of the adjacent organs.
Surgical intervention was the treatment of choice
because the disease was limited in its extent and the
patient’s cardiopulmonary function was promising.
Peribronchial invasion was only 1.5cm proximal to the
left second carina; therefore, sleeve resection of the left
main bronchus was impractical (Figure 3C). Therefore,
we performed a three-step left sleeve pneumonectomy:
a rigid bronchoscopy to core out the endobronchial
tumor; a right thoracotomy for carinal tracheobron-
choplasty; and a left thoracoscopic pneumonectomy
to retrieve the left lung.
The first and second stages were managed based
on suggestions in a textbook [3]. First, for additional
intraoperative ventilation, the left main endobronchial
tumor was cored out using an Nd-YAG laser and a
rigid bronchoscope (Figure 2A). Second, the carina
was resected via right thoracotomy, because the
carina normally deviates to the right side (Figure 2B).
The left lung was ventilated with a high-frequency jet
ventilator after anastomosis of the trachea and the
right main bronchus (Figure 2C). Peribronchial exten-
sion of the tumor was readily evaluated to the level of
the left second carina from the right side. We were un-
able to implant the left lung to the right intermediate
bronchus because the residual left main bronchus was
only 1.5 cm long (Figure 3C). Finally, the left lung was
resected using left VATS (Figures 2F and 2G). Patho-
logical analysis revealed that the tumor had invaded
the left main bronchial wall and the lateral margin of
the left main bronchus, and that the section margin was
1 cm from the peribronchial tumor infiltration. Both
surgical margins and dissected mediastinal lymph
nodes were free of pathological tumor infiltration.
Postoperative pulmonary hygiene was provided
at the bedside using bronchofiberoscopy every other
day until tracheostomy was done on postoperative day
(POD) 9. Several factors affected the patient’s recov-
ery. The patient had been anxious, which delayed the
weaning process despite a promising preoperative car-
diopulmonary evaluation. In addition, intraoperative
manipulation of the healthy right lung and the post-
operative physiological burden of the incisions might
also have made prolonged postoperative ventilatory
support necessary. The patient was eventually weaned
off the ventilator on POD 21. The tracheostomy tube
was removed on POD 25, and the patient was dis-
charged on POD 37. The patient was able to function
independently at home. The 18-month follow-up visit
revealed no tumor recurrence or metastasis.
Figure 1. (A) An exophytic tumor occupied > 80% of the left main bronchial lumen; there was a thickened bronchial wall underneath.
(B) A vascularized broad-based mass, with a proximal margin <1 cm to the carina and the bronchial lumen. The left main bronchus is
about 90% obstructed. (C) Positron emission tomography/computed tomography showed no mediastinal lymphadenopathy or distant
metastasis, except for the left main bronchus tumor. RMB= right main bronchus.
LMB
RMB
40 cm
A B C
Left sleeve pneumonectomy
Kaohsiung J Med Sci November 2010 • Vol 26 • No 11 611
Figure 2. (A) The endobronchial tumor was removed, and the left main bronchus (LMB) was patent. (B) The tracheobronchial tree was
well exposed via right thoracotomy after the azygos vein was ligated and divided. The carina, tumor (T), and second carina were read-
ily assessed. (C) Oxygenation and ventilation of the right lung were maintained using jet ventilation (Jet) after carinal resection had
started. A non-kinking endotracheal tube was placed into the left lung for mechanical ventilation. (D) The trachea and right main
bronchus (RMB) were anastomosed, and the LMB was abandoned because peribronchial infiltration extended to only 1.5 cm proximal
to the left second carina. (E) Bronchoscopy reveals patency after tracheobronchoplasty. (F) Using video-assisted thoracoscopic surgery
(VATS), the left pulmonary artery was ligated and divided with an endoscopic stapler. (G) VATS was done using three incisions; the
utility thoracotomy was 8.5 cm long.
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DISCUSSION
The reported incidence of the non-carcinoid salivary-
gland-type tumors, mucoepidermoid carcinoma and
ACC of the lung, is <1% [1]. From January 2005 to
April 2008, there was only one case each among 1,185
lung cancer patients in our institution (0.1%).
ACC is generally considered a slow-growing, low-
grade malignancy with a prolonged clinical course.
Regional lymph node metastasis is present in about
10% of patients at the time of diagnosis [4]. Positron
emission tomography/computed tomography is con-
sidered as a useful staging tool for this type of inert
tumor [5].
In general, surgery is the treatment of choice for a
resectable tracheobronchial ACC [3]; for unresectable
ACC, primary radiotherapy of 60–70 Gy is recom-
mended [4]. In the present case study, surgical removal
of the tumor, with or without using a stent, followed
by radiotherapy was another treatment option. After
a thorough discussion with the patient, we concluded
that surgery was the best treatment in this case.
The first successful implantation of the left lung to
the right intermediate bronchus was done in 2004 [3].
It was reported in 2000 that tumor cells can extend both
proximally and distally into the tracheobronchial walls,
with only a limited intraluminal portion [4]. As with
our patient, the endobronchial part of the tumor was
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Figure 3. (A) Bronchoscopy on postoperative day (POD) 24 showed the orifices of the right upper lobe and intermediate bronchus. 
(B) Chest roentgenography on POD 37 after left sleeve pneumonectomy. (C) The length of left main bronchus from the carina to the
second carina was 6 cm. There was only 1.5 cm between the tumor distal margin and left second carina.
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easily resected; however, the extent of the peribron-
chial infiltration by the tumor was much larger than
expected. It has also been suggested that, intraopera-
tively, the section margin should be free from tumor
invasion, and that possible postoperative adjuvant
radiotherapy is needed to prevent recurrence [4].
A left sleeve pneumonectomy through a left thora-
cotomy is possible [3]. Manipulation of the carina via
right thoracotomy, however, is easier and more acces-
sible. In the present case, we completed neocarinal
reconstruction and concluded that left pneumonec-
tomy was required; thus, we decided to approach the
left pleural space using VATS without spreading the
ribs. Based on our experience with VATS lobectomy,
we made incisions in the right side of the chest instead
of the left. Opening into the left side of the chest would
have complicated the procedure because of the pres-
ence of the aorta. Additionally, the carina normally
deviates to the right side; therefore, right thoraco-
tomy makes tracheobronchoplasty of the carina more
accessible. Once the implantation of the left main bron-
chus had failed, the left lung was retrieved using left
VATS; the longest incision was 8.5 cm. VATS pneumo-
nectomy was uncomplicated and yielded a morbidity
rate lower than that for bilateral thoracotomy.
We conclude that the possibility of neoplasm in the
tracheobronchial tree should be taken into account if
treatment for asthma fails. For a left sleeve pneumo-
nectomy, concomitant right thoracotomy and left VATS
provide adequate exposure to carinal resection and
reconstruction, and avoid the postoperative physio-
logical burden of bilateral thoracotomy.
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以右側開胸行隆突切除與左側胸腔鏡肺全切作為
一新的左側袖狀肺全切手法 — 案例報告
顏亦廷  賴吾為
國立成功大學醫學院附設醫院  外科部  胸腔外科
一位 43 歲婦女在左側主支氣管囊狀淚腺癌診斷確定前，被當作氣喘治療 3 年。在胸
腔手術開始前，我們採用硬式支氣管鏡處理腫瘤以維持整個呼吸道的通暢。隨後以右
側開胸行氣管隆突切除與左側胸腔鏡全肺切除進行左側袖式肺全切手術。此案例提醒
我們，在氣喘治療無效的情況下，必須懷疑氣管內病灶的產生，同時也強調，以右側
開胸與左側胸腔鏡進行左側全肺袖式切除，除可便利氣管隆突部的手術，也可降低兩
側開胸後對病人的生理負擔。
關鍵詞：氣管腫瘤，全肺切除，正子掃描，手術 /傷口，胸腔鏡 /胸腔鏡輔助內視鏡手術
（高雄醫誌 2010;26:609–14）
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